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Tee effective cosfficiont of heat conductivity uf contact ™ ieee he atye atid the seated wer representing Uh 
macors \. G . turrakuy. fooy position of the partition, gives the asst. of eubedanee ff} 7 Y 
Applied Chem. (USSR) 20, “ee THT Ruse transferred from one half te the other. At const. & te 
Gav). CPt leat transfer in tayers of gramlar catalysts, Qt nn fee. iene’ ‘of the beight A of the packing 
toe dire tion perpendicular fo that of the gies streanin, ¢s the — geatite pellets) treat 140 to 1) mnt, corresponding, (0 
ayn af the heat transfers cle to convection, theratal end. . an nena of the time of contact # (rom U4 to ba ave. 


and radiation Themetiontly, (ara mnadel cunebtlig ef” Terese inarkedtly.  Vhreetold variation af x having 
packed Le being tiversely proportional to 


spheres of ans, 6, dina stream of gavefy. WO had ne afteet an Ay ated ' 

tkg cen mm.) and beat capacity Cp theal.}, flowing at the 46 (at canst. 2), it fallows that \ iealitcetly preportional 
Hineat whulty uw, the & cetive confl of Beat ooayectie gy. At cot we anit a, vacation af tte aiain. of spheri- 
hy = C4 dC 7 (heal Janne. /degree?. For ous phetical =) cat tements Urom d to TSM ini} tesitttedd itt ar (nerease wf 
elements and disntered packing the pes wnality £ Uautce identical conditions, Rawhig tings gave the 
shoutd stall bold, arty the numerleadl factor “y, aphetes, 


a abifferett. pretest Ay thet (in the onter ot deerrastng m 

Sinnlarly, for regularly packed spheres. the cfective corl. pellets, crushed fragments cand tilkngs; Gor ghaas tubes, Fis 
uf heat cond. proper is found = tedgel de dy) where the ccandderably greater than foe rods. The total coed. of 

heat transirs (A. + Aad wase : 

subectapts rr and ¢ refer to the grain natedial and the ga®&. mente ( * HAT) fron 25 to Jo min, : 
trep amd give funetion which aaa fiat apptane can be the chamber teortving 4 jicheatod wit slreatt. The chupt 
Adentibed with the log. The radiative heat transfer taf the Heat -teatadee cutven ts the annie as that af the site 
etoval to 7? (abs. temp. }, and, at given Ty ineteawes stance transfer, and the variation with ©, tbe mane amt 
ic. A Tree 


prog c : . 
0 with the diam. of the grains. (2) Expts. were made ina shape of the packing clements are the sam! F 
incide very nearly, except in the 


vertical chamber, divided into 2 halves by a vertical caw the two curves coin ’ 
sattition. Radiative heat transfer was eliminated by the case of metallic packing where F for the heat transler is, at 
dw temp. (35°) of the expts. To det. the convective “all &, considerably broader. Consequently, except in the 
ecumponent, the air stecrrt entering one half of the chamber case of metallic packings, heat transfer by convection Is 
wan tagernd with (h2' 4 SOh; its spread (in terms of the predominant, aud thermal cond. secondary. Gu F is 
ratio of the momentary and Ubr initial concy., e200). shown unatyt function of the dimen: 
in the horizontal direction, acess the packing was detd. — Janless criterion Deja, 
analytically and nipped as a function of the distance x diffudon, @ = distance fram the partition; hence, from 
s from the partition. “The packings tied were: Fe filings, the expt), curves one . 
is stent Halls 67.40 8 6 aad 13-140 n.d, porvebsin halls and pote. we. these pugiitudes are 
o. thigs, coushed posoehain, glow senfe (has, 4.8 Sch. te the “equiv, dia.” a af the graive, defined as the 
Bi CE) tength 78 tha im), glass tubes, reotite pellets, and “diam. af aphirres of whieh a ne. equal to that of Ube gnats 
Di Teutabyet grits tata. 7, Jength 7.0 mm.d. The plots jal tills the same val. The general ca. 
1) fon the WO Pavan ns Fa yous cone saat ee rie 
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ee peeesions ate P= bike amb Xe bak eri for maadve 
grate, 2 = nite Ie the cae of rugs atud file, & ait- 

O tate meh bishes vatuirs, Ubsee, fr 4 vefat dings, 2 ~ 
TUL, unit for glins tubes, fom Hie: this can be shown, 
analvucally, te be the result of addaf. lateral motion of the 
gas through obhqur channels in rings oF tubes; the caled. 
mb ase quite claw so the capil, values. (4) The thermal- 
cond. conipemnent Ay af the total heat transfer anstts, 
ee de the case of stood alle ity att at AU, tots keel. mbes 
tlegree, foe porecbain halls, 10 G4; foe all the other tet: 
tenals evanid , Aegis too anall to be den (a) Namen 
calens. are given fora few industrial catalysts; under in- 
dastrial conditions, one finds for avanadiumeatalyst for SOs, 

Netotald = CA? heal cinecte degree, an NOL cutulyat A 

e Lh, a MeCt svuthenie catalyst, As REAR; the pre- ee 

ee ~ponleniner a caver t ian ts ihustrated by that, 142, 

and LEA, ree 1) Fun these 4 provers, the temp, alte. 

ee Tiibotion qwet Ube cross-section of the catalyat was cabled. 


ee as a function of the dian of the eeaction tube. Overs 
J treating of the ecntoal part can be counteracted) by ine 
ee cevasing te and the size of the gtatns, and, mor cficctively, 
by using ring shaped ot tubular catalyst grains a hoy ctilg. 

the catalvet with thins walled tutes. N. Thon 
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BOREPKOV, G. x. 


is "Influence of the Conditions of Preparation on the ~ 
Structure of Silica Gel," G. K. Boreskov, M. 8. Boris: 
ap ova;! 0. M.. Dehigit,{V."A. Dzis'ko, V. ?. Dreving, ‘AL 
_ Vv Kigelev, 0. A. Likhacheva,i Moscow State U imeni M. 
“> V¥. Lemonosov, Phys Chen Inst imeni L. Ya. Karpov, 
| Moscow, 1k pp . 
“Zhur Fiz Khim” Vol XXII, Wo 5 _ . 


“; Samples of various types of silica gel (vitreous, 
| chalky, etc.) obtained by different methods and their 
_° absorbent properties compared. Results are tabulated 
~~; and shown graphically. ‘Submitted 14 Aug 1947. 
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"Effect of the Ignition Temperature on the Structure. 
of Silica Gels,” G. K. Boreskov, M. S. Borisova, 
RV. A. Dzis'ko, A. V. Kiselev, 0. A. Likhacheva, T. 
&N . Morokhovets, Moscow State U imeni M. V. Lomonosov, 
S Physicochem Inst imeni Karpov, 3 2/3 pp 
UW 


¢."Dok Ak Nauk SSSR" Vol IXII, No 5 


Three types of silica gel prepared: (1) glaselike 
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t amples vith fine pores, (2) glasslike samples with 
a uniformly coarse pores, and (3) chalflike samples 
; of mixed porosity. Tests of adsc:;tion and=- = _- 
2 eo ST. "53789899 | 
op : 
& a *, ; 
USSR/PRysics _ (Contd) Oct 48 
My a eed ie Write . ” 
P desorption of methyl alcohol vapors yielded iso- 
Ss therms showing that 12-hour periods of ignition 
o f temperatures from 115 to 1,000 C affected samples’ 
Oo: adsorption properties differently. Fine-pore glsass- 
4 s like samples were least: stable thermally. Chalk- 
on i like samples showed highest stability. . Submitted 
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with values calcula’ 


The catalytic oxidation of SO, takes place entirely eG. SMITH. 


the catalyst 
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Magyar Kenia i Folyoirat 
Hungarian Journal of Cacmistry 
vol. 5% 198) 

nol catered 


K. Boreskyp, M.S. Burisova, 

é. N. Uzigit, V. A. Daisko, 

V2 PL Dremng, AV. Kiselyev 

ond OQ. A. Litueseva: 
The wntlucnce of the conditions of prepa- * 
ration wt the structure of silica gel 
{From the Russtan) 
Disivortets during the fet - 
the diungurian Acadvuiy of Scwaces .,.. 


s o$ta pETALLURGICAL LITERATURE CLasprICaTION 
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WALT, oe et L., PORESKOV, GK. SLIU'KC, N.G. 0 ae 


Sulfuric Acid 


"production of sulfuric acid." Reviewed by D. A. Yepshteyn, Zhur .prikl.khim, 25 Noe 4, 1952 


y i August Unel. 
9. Monthly List of Russian Accessions, Library of Congress, ugus 1998, ne 
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BORESKOV, G. K. 


USSR/Chemistry - Catalysts; Reaction Feb 52 
Kinetics. 


"Kinetics of Reversible Catalytic Reactions in the 
Range of Internal Diffusion," G. K. Boreskov, Me. G. 
Slintke, Phys Chem Inst imeni L. Ya. Karpov, Moscow 


"Zhur Fiz Khim" Vol XXVI, No 2, pp 235-238 


Observed rate of exothermic reversible reaction in 
the range of int diffusion camot be expressed in 
ite general form as a difference between rates cf _ 
direct and reverse reactions. The concepts of 
observed energy of activation for direct and - 


reverse reaction are devoid of meaning in the range 
of int diffusion. Optimal temps for reversible 
reactions in the range of int diffusion depend on > 
the form of the kinetic eq. They are lower than 
the corresponding temps in the kinetic range. 
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USSR/Chemietry - Catalysts = Apr 52 


"The Effect of Heat Treatment on the Structure and 
Catalytic Activity of Aluminum Oxide." G. K. 
Boreskov, V.'A, Dzis'ko, M. S. Borisova, V. N. 
Krasnopol'skaya, Phys Chem Inst imeni L. Ya. 
Karpov, Moscow 


"Zhur Fiz Khim" Vol XXVI, No'4, pp 492-h99 


Heating for 2} hrs at temps up to 600° does not 

change the surface and porosity of samples in 

comparison with those treated at 450°. At higher 

temps there are reduction of surface and changes 

of pore structure involving formation of larger pores. 

| ee cee er meen OR NE «Ea 
The surface reduction proceeds much more rapidly 
than the decrease in pore vol. Samples of 
different initial pore structure exhibit different 
resistance to high temps, those with the finest 
pore structure being the most strongly affected. 
Although the total catalytic activity is lowered 
a8 & result of heat treatment, the specific 
activity (activity per unit of surface) is. in- 
creased to some extent if the temp of treatment is 
below 1,200°. The reason is the effect exerted 
on int diffusion. The activity of a sample heat- 
treated at 1,000° is increased, because fine pores 
the surface of which remains unused in catalysis 


$2) —__________ sammy 


disappear at 1,000°. This does not happen at 
lower temps. The specific activity of geanma- 
Alp02 is not affected by the temp of heat treatment 
and does not dépend on crystal’ size; only trans- 
formation into aipha-A1,0, changes the nature of 
the surface. The data on catalytic activity are 
based on the reaction of ethyl alc dehydration. 
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BORESKOV, 0. 
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‘USSR/Chemistry - Catalysts 11 Jul 52 


"The Specific Catalytic Activity of Metallic 
Platinum," V.S. Chesalova and-G.K. Boreskov 


DAN SSSR, Vol 85, No 2, pp 377-319 


The quality of the surface of Ft, from the stand- 
point of catalytic activity in respect to the re- 
action of SO, oxidation, does not undergo great 
changes as a result of variations in the condi- 
tions of prepn of the catalyst, the types of 
‘earrier used, and differences in the specific 
surface, size of crystals, and mech and thermal 


25619 


treatment. The principal factor detg catalytic 
activity is the magnitude of the specific sur- 
face available for the components of the re- 
action. Presented by Acad M.M. Dubinin 

9 May 52. : 
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BORESKCV, G. K., ZARUAUKYCY, 
SSR (609) 
Catalysts 


Adsorption method ased for measuring the platinum surface in 


gels, chur. fiz, khim. 26, no. 12, 1953. 


plantiniszed silice 


Monthly List of Russian Accessions, Library of Congress, 


1953, Unclassified. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7" 


CIA-RDP86-00513R000206310020-7 


06/09/2000 


“APPROVED FOR RELEASE 


SYTES e— 


FFF 


ei 


Rane ede 


St 


* AOMSEHOE 


8) 


pe 


USSR/Chemistry - Platinized Silica Gel May 53 


"gome ‘Observations on G. 


K. Boreskov and A.P. Kar- 


naukhov's Article on 'The Measurement’ of the Sur- 


faces of Platinized Sili 
‘Moscow State Univ 


ca Gels',"2N.1I. Kobozev, 


Zhur Fiz Khim, Vol 27, No 5, PP 761-764 


Criticizes work by Boreskov and Karnaukhov, who © 


proposed a method for 


detg the surface of Pt de- 


posited in the form of dispersed adsorption films, 


by measuring t 


Boreskov and’ Karnaukov stress cr 


there is actually marke 
films in accordance wit 
ensembles. 


he adsorption of H,-. States that’ | 
Gstallization, while. 


" Q73TL9 


ad atomization of Pt in the 
h the theory of active 
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me BORESKOV, C.K, BO 


REPT IP AES USI FET ASN NEE PD aa IAEA, 


6 TRY 


USSR/ Chemistry - Catalysts 


May 53 


"The Question of the Surface of the Promoter Deposited on the Carrier, "R.Kh.Burshteyn, 
Inst of Phys Chen, Moscow, Acad Sci USSR , 


Zhur Fiz Khim, Vol 27, No 5, P 765 


The author refers to work by G. K. Boreskov and A.P, Karneukhoy criticising procedure 
for detn of the surface of Pt on C ace to method 


developed by the author himself 
(R. Kh. Burshteyn), P.I. Lavin, and §.M, Petrov, Stetes that Boreskoy and Karnaukhov, 
utilizing data based on detn of the surfece on Pt on silics geal, concluded that the 
author erred by 15% in detg the surface of Pt on C, Adds that data which apply to 
silica gel do not neceacarily anvly to carbon, 
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7 Effect of. 
aluminum oxi 
GK 


N . 
; % im. 27, Llé + ch: CA. 42, 21h.—The . © 
progressive poisoning. of -Al:O; catalysts by NaOH sas in- 
vestigated. Samples of Al,Ox prepd. in 4 different ways 
were made to absorb various amts. of NoOH from sola., | 
_ then dried and kept 1 hr. at 450°.. The catalytic activity © 
of each sample was detd. from the amt..of CiHe produced * 
when. BtOH was passed over it at 420°. The total adsorp- 
tion surface was detd. by means of a‘sorption balance with = 
- MeOH as the adsorbate. “Sp. gr.,.vol. of micropores in 
.oc./g., total surface in sq.m./g. and sq..m./éc., and total 
~ sand specific catalytic activities of each of the initial samples 
are tabulated.” The rate const. for the formation of ‘CsHy 
°.. 4g.shown graphically as a function of the’amt. of adsorbed 

‘NaOH in millimoles/g. for each type of sample. © The rela- 

~ tive rate consts. are plotted as functions of the no. of inilli- 

moles of adsorbed NaOH per sq. cm. of adsorbing surface. - 

‘The pore size and total suriace of Al,O, are unchanged by.the ~ 
NaOH treatment; The catalytic activity decreases as the - 

amt. of adsorbed NaOH jucreases, mast rapldly for the 

:* gmallest-amts.. of NaOH... This probably: corresponds 10 
adsorption of NaOH mols. on active groups of the surface. 
Tt ig concluded that the active regions comprise 5-10% of the 
total surface of the Al,Q, samples. The, no. of active 
centers per unit surface depends on the purity of the saniple 
and not on the manner ofitsprepn. * J, W.U., Jr. 
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: ef : : ie 
Chemical Abstracts /Elfect of ignition tempernture on the extent ofsurface and ~ 
May 25, 1954 fon the water content of the oxides of sluutin N ond magna-. 
G i ___sium. _G. KJ Rareskov, V. baie co, aud AL. $“Hortsova 
eneral and Physical “AL. VaooRa my Phrs=chem. ost. Moscow). 2. 
Chenistry ‘Fis. Khim. 7 THO-MIONs el. Cad. 87, A. In at 


AA, and 09% HO at 20, 200, 600, and 1200", resp. The sur- 
face was S15, 233, 127, and 10.5 sq. m. per g. at 450, 800, 


vet oa eld in solid soln. above 400°.) : 
ae - Exptl. data are tabulated and ¢raphed. J. W. Leu, Jeet Nea 
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B. T. R. G30 


Vol. 3 No. 4 Catal Activity of Nickel, Palladium and “Plati- 


espect, to Reactl £ ihe Kz Oxidati 
Apr. 1954 (Russian. G. kK. Bikeskov, M. it C5 in 1. G, YFilip. 
Cheri stry-Physical is es yn aTETT Wak ssi ¥. 92, no. & sae TL ; 
Specific activity was determined. Diagram, table. 2 ref. 


ie AA 
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PCRESHCY, CVE. 

The Committee on Staiin Prizes (of the Council of Ministers USSR) in the fielde of 
science and inventions announces that the following scientific works, popular scien- 
tific beoks, end textbooks have been submitted for competition for Stalin Prizes for 
the years 1952 and 1953. (Sovetskaya Kultura, Hoecow, No. 22-hO, 20 Feb - 3 Apr 195k) 


Bame Title of Work 


anne 


Nalin, Et "Pechnolory of Sulfuris 
Boreskov, G.K. Acta" (ctudent memal 
as | 


Slintke, 1a, 
frkin, ML. 


W-30608, 7 July 1954 
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-USSR/ Chemistry - Reaction 


Bo 


“fbstract 3 


Submitted 


ee 


“Gard 1/1 Pub. 151 - 4/36 
“huthors ot 


Beets - : Chemical reactions in Vz05-K,80,, and V205-K 807 systems 


SPoriodical | $ 


-Thermographic and x-ray. investigations of Vo05-K250), aa su systems 
° 


~Vo05 ° KoS0) with a melting point of about 500° was discovered, The eutectic 


Institution. : 


Boreskov, CG. K.3 Illarionov, V. V.3 Ozerov, R, P.3 and Kil'disheva, EB. V. : 


‘hur. obs khim, 24/1, 23-29, Jan 1954 


‘were carried out to determine their reaction Characteristics. The rmation, 
in the first of the two systems, ofa compound close in its composition to 


point between this compound and KoS0) was established at. below 430° which 
corresponds to an approximate V205 content of 0.4 mol/fractions. The fusions 
with larzer pyrosulfate contents n-the second of the investigated systems 
were found to have. low melting points and easily convert into glass when sub- 
jected to cooling. An exothermal effect during the heating of this system 
was observed at 275° and this is explained by the formation of a V05 - 

Ko5o07 compound, Eleven references: 3-USSR; 4-German; 2-Italian and l-'. 
Scandinwinan (1905-1950). Tables; graphs. Also 1-English reference, 
Scientific Institute of Fertilizers and Insecticides 

Hay 26, 1953 
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Be DORESKOV,G. Ke 
| : USSR/Chemistry - Decouposition 

: : Card 1/1 ot . 

_huthors a 3 | Boreskov, G. K., Dzis'ko, V. A.,. and Yasevich, N. P. 


Jitle —---:-—s«Effect of the composition ‘of alumo-silicic catalysts on their activity 
in the process of ethyl alcohol decomposition . 


Periodical : Zhur. Fiz. Khim, 28, Ed. 5, 637 - 8h2, May 1954 


alumo-silicic catalysts on their activity and selectivity in.the process: 
of ethyl alcohol decomposition. The activity relative to one aluminum 
atom on the surface is approximately the same for all investigated samples 
and does not depend uvon the Alj03 concentration in the catalyst. Results 
also indicate that the Yelation between the activity and composition of 
alumosilicic catalysts during the dehydration of the alcohol is entirely 
different from the relation existing during cracking, isomerization and | 


and 1-USA, Tables, graphs, drawings. 


Institution : The L. Ya. Karpov Physico-Chemical Institute, Moscow 


Me Submitted + Aug. 18, 1953 


| Abstract weg Experiments were. conducted to determine the effect of the composition of a ao 


other hydrocarbon conversion processes, Nine references: 5-USSR, 3-English 
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authors: gar og Boreskov , G. K., Dzis'ko, V, A., and Borisova, M. 5. - 
/ Pitle : Porous structure. of catalysts and its effect on their reaction — 
selectivity ; 


"Periodical = zmr, fiz, khim, 28, Bd. 6, 1055 - 1066, June 195k 


a . Abstract : Two cases of series reactions of the first order were investigated to _ 
e determine the effect of porous structure of catalysts on their reaction 

selectivity. The rate of diffusion transfer, toward the internal 
surface of the catalyst grains and its effect on reaction selectivity, 
was also considered, The selectivity dependence upon the rate of 
diffusion was determined by criteria expressing the relation. between 
the rate of chemical conversion and diffusion transfer for. the basic 
substance and intermediate product, Four USSR references. Graphs, 


‘ ‘Institution : The L, Ya, Karpov Physico-Chemical Institute, Moscow 


"Submitted + August 18, 1953 . 
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Teith 
¥ sespect to the 1 and oxygen. o.K 
psy Boreskov, M. G. i A. a, and RON,” 
DK DD: : S.R. 94, 713-18 


~ constant temp. along & i 
- observations of the nat! 
A large excess of H.was 
- dation of the catalyst. The catalyst ac! 
at 302, 254, 218, 180, nutt 235°, under. coud 


minimize the diffusion effects... The sp. catalyst net 
sed-as tae no, of ral. of (2H) +Or) reacting per oe 
cm. of the catatyst surface. The curve Of ¢ 


a sharp max. at Ni, WMS. 4%, 
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IOR'YE,G.E., redaktor; BORESKOV ,G.K., redaktor; NABEREZHNYKH,M.Ye., 
redaktor; PSHRZHETSKIY,S.Ya., redaktor; SLIN'KO,M.G., redaktor; 
TEMKIN,M.I., redaktor; CHEREDNICHENKO,V.M., redaktor; SHPAK,Yo.G., 
tekhnicheskiy redaktor 


[Heterogeneous catalysis in the chemical industry; papers from the 

All-Union Conference, 1953] Geterogennyi kataliz v khimicheskoi 

promyshlennosti; materialy Vsesoiuznogo soveshchaniia 1953 goda. 

Moskva, Gos. nauchno-tekhn. izd-vo khim, lit-ry, 1955. 494 p. 
(MLRA 9:2) 

1. Russia (1923+ U.S.S.R.) Ministerstvo khimicheskoy promyshlen- 

nosti. (Catalysis) 
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x shes Caste aera SS SPERM EG ES LEAT & RESET RE SORTASE eee es eer 


TREASURE ISLAND BUSH Ruvin. Aid e206 - 5 


BORESKOV, G. Ke and K. 1. idifVeYuv. (Phys.-Chem. Institute in. L. fa, Karpov). 
Wrote SPOSG0OV ERICOTOVL:NLYA NA XATALITICSHESKUYU AKTIVNOST! I PROVODIHOST! 
OKISI TSLHKA (Effect of the methads of preparation on the catalytic activity 
and conductivity of ZnO). In Problemy kinetiki i kataliza (Problems of Kinetics 
and Catalysis), vol. 6 Izdatel'stvo Akademii Nauk S552, 1952. Section Til: 
Sonnection between the electric conductivily and catalytic aciivity of semi- 
conductors. p. 165-17h. 


“our samples of Sno prepared by different metiods (the description of which is 
given) were compared concerning their effect on the deconposition of methyl 
alcohol. the reactions were carried out at 20 - 325 53 minimum circulation 
rate of the gas was 00 1/hr. Thevaluses for the specific activities and 
activation energies for :11 four samples were very close. A detailed descrip- 
tion of the determination of the electric conductivity -o ZnO tablets is given. 


The data on the specivic catalytic activity of the ZnO samples are co. pliedin 
Table i (p. 167). An apparetus for measuring the electric conducti.ity is 
shown in Fig. 3 (p. 169). vharacteristics of the electron structure of the 
zone oxide samples are iiven in Table 2 (p. 171). Changes in tne electron 
structure and in the specific activity of the catalysts after reduction are 
shown in Table 3 (p. 1/3). 
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uATVEYEV, &. I. and UG. K. BORSSKOV. Vlivaniye .... 


the conductivities of the initial samples iffered 
sanples in vacuo and treatment with vapors oi methyl alcohol caused irreversible 
increase of the conductivity and of the catalytic activity of the samples 

(in some czses, 160 times of the original value). Twelve references, 5 dussian 


(1939-1953). 
2/e 


greatly. Heating of the 
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AF701.597 _ TREASURE ISLAND BOOK REVIEW AID 835 - 8 


BORESKOV, G. K. (Physical Chemistry Institute in. L. Ya. Karpov) 
RUS a. In Problemy kinetiki 1 katalize (Problems of 


Kinetics and Catalysis), vol. 8 Izdatel'stvo Akademii Nauk SSSR, 1955. 
Section IV. Nature of the active surface. p. 234. 


Le 
A brief review of the papers presented by F. F. Vol'kenshteyn and V. 
Bonch-Bruyevich. Boreskov states that the catalyst is more affected by boa 
action of the reactants than by the nonuniformity of the surface. This 7 
illustrated by data on the catalytic activity of various ZnO samples use 
4n the decomposition of methyl alcohol. The initial differences in the 
electronic structure of the ZnO samples prepared by different methods 
become less important in comparision with changes resulting from the action 
of methyl @lcohol vapors on the catalyst. 


Yl 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7 


gS SR TERY ST TYRES RT COU EEE en ee eS 


RG aaa ee 
Card 1/1 : Pub. 50-5/18 
Authors : Prof. Boreskov, G. K., Dr Chem Sci; Slin'ko, M. G., Cand Chem Sei 
Title H i debinentel methods of determining catalytic activity 
Periodical : Khim. prom., No 1, 19-26, Jan-Feb 1955 
Abstract : On comparing the static methods, dynamic circulation methods, and 


stationary circulation methods for the laboratroy testing of catalysts, 
arrive at the conclusion that the stationary circulation methods are ~ 
the most reliable. Point out that stationary circulation methods cannot 
be easily applied to the testing of catalysts on a large scale and should 
be replaced by simpler, although less exact circulation methods for that 
purpose. Describe all of these methods and the diaphragm method. Six 
figures. Twenty nine references; 25 USSR, 23 since 1940. 
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: BOR ESK OV, GK. zx Wohi ones 
USSR/Chemistry - Sulfuric acié Fp-252) 


Card 1/1 Pub. 50 - 3/14 


Author : Prof. Boreskov, G. K., Dr Tech Sei 

Wa eS PBR See 

Title : The theoretical basis for increasing the efficiency of the 
contact process for sulfuric acid production 


Periodical : Khim. prom. No 4, 202-209, Jun 1955 


Abstract : On the basis of data cited and of theoretical relationships used in 
the treatment of the subject, arrives at the conclusions that the 
principal factor in improving the output of sulfuric acid contact 
process installations must be reduction of the resistance to gas 
flow; that the ultimate degree of conversion should not exceed 
97.5-98%; and thet the optimum concentrations of sulfur dioxide 
are 7-7.5% in the case of pyrite and 9f in the case of sulfur. 
Discusses conditions which obtain when vanadium catalysts are used. 
Six graphs; 5 tables. 
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. : WsR/onentatry ~ Book review | 
Gardi/t Pub. 17 . 25/26 
My futhore = + = Nikolayev, Ly Ay 


“ Mtle 4) Gritdque and Bibjography. “The book by Ga Ka Boreskov, 0 Catalysis 
ate in sulfuric acid manufacture SE 


_ Periodical. t Thur. fin. khim, wf, 203-204, Jan 1955 


| abet G. K. Boreskov entitled 
om. Abstract . Critical review is presented of the book by G. K. 
ce “Catalysis in the Manufacture of Sulfuric Acid", published in 195h6 


~ Gnetidtution : seveonesee 


| . Submitted - September 28, 1954 
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~ user Ghent stay ~ Catalysts . 5 
© Caray. ei Pub, 147 - fae 
| Authors a) " Boreskov,: G. Ke 


: “Title: a t Size: of. the surface ‘and 1 the catalytic activity of Pt Sa on silica gel 


ne Periodical 8 Zhu, fin. khim. ahh, 2086-2089, Nov 1955 


: “Bostract - y Discussion was held on’ the. subject of how to determine the size of the sur- Him 
: face of a. solid. substance and its catalytic activity when applied on another Mig 
Catalytic carrier. Measuring the hydrogen adsorption at 250° the author 
_, -- 2... determined the surface of Pt. applied on.a Silica gel catalytic carrier, Thef 
. os hydrogen: adsorption on the silica “gel at this. temperature was found to be -: 
- gomparatively low and was calculated with sufficient accuracy. The amount 
_.of hydrogen adsorbed per unit of Pt. surface was established by measuring 
the hydrogen adsorption on.porous Pt the surface of which was. accurately 
. determined by the low ere adsorption of Argon, Six USSR references 
(1950-1953). 


- Institution, + Physicochenical Institute im. L. Ya. Karpor, Moscow 


Submitted t March 3, Weg SP Fn ae 2 pace ys i: 
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BORBSEOV , GK wecsisy, 


Surface area and catalytic activity of platinum deposited: on silica 
gel; remarks concerning the reply of N.I. Kobozev. Zhur.fiz.khim. 
30 no.3:704-705 Mr '56. (MLBA 9:8) 


1, Fiziko-khimicheskiy institut imeni L.Ya. Karpova, Moskva. 
(Catalysts, Platinum) (Adsorption) 
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specific cainiytic activity of massive Pt wire, foil, and sereea, 
— spongy Pr and phtinized SiO, gel in the SO, oxidation showed 
that the specific sctavity of all the catalysts was almost the 
samenvhen relerred to 3 unit of Pr surface, and was adected 
nly slightly by she size of the Prerysial, or the temp. of the 
prellninary. heat-irsatment. ‘Che catalytic nctivity of 
9 Slatinized SiO, gel at conens, of 0.001-0.5 wt. &% is pro- 
portional do the unit wr. of Pt in the catalyst. The slze of 
Pt crystals on the SiO, gel i3 thercfore independent afthe Pe 
concn. asd depesds only on the porosity of the gel strec- 
_~ ture and the tesip. of the predliminary heat-treatment, The 
activation taergy of the SO-oesidation reaction on massive 
Pt and platinized SiG. gel is sbeut 23 keal./mol. 
: WM, Sternberg 
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reaction, The reaction velocity at high Fhe 
conmn. in the gas phase WBS directly propertianal to the O35 
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eat-treatinent, Heating 5 Hi; 2t BOO" increases 
activity, which tater drops te # const. 
air lowers the activity to below te 
a the activity gratually rises in use. 
connected with the O sorption. 
‘of Pt referred to unit surface 
sof the actual differences in the of-. 
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“W.M. Sternberg 
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BORESKOV,S. K. (Prof. ) 
FS eins 

"Some Questions of Catalyst Selection." 
report presented at Scientific Conference at the Inst. for Physical Chemistry 
jmeni L. Ya. Karpev, Acad. Sci. USSR, Nov 1$57. 
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BORESKOV, G. K., SLIN'KO, NM. G. 


AVDEYENKO, Me As, | ; 


"Catalytic Activity of Metals in Relation to the Homomolecular Isotopic Exchange 
eo? Hydrogen,” 


Probiemy Kinetics ani Catalysia, ¥. 9, Isotopaa in Catalysis, Kotcow, atte 


AK S8SK, 1957, Shep. 


Most af the papers in thia collection ere presente! st the Conf oom 
Isotopes. in Gatelyeia which took place in Howocw, Bar 3L- Apr $, iG}t. 
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ioply ine. the fluidized bed method to heterogeneous catalysis 
processes, Khim.prom. no.6:321-330 S '57, (MIRA 11:1) 


1.Fiziko-khimicheskiy institut imeni L,Ya, Ricoura; 
(Catalysia) (Fluidization) 
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| lecular isotopic 
Catalytic activity of metals in respect to homomo 
exchange of hydrogen, Probl, kin, i kat. 9261-75 '57, (MIRA 1133) 
(Catalysis) (Radioactive tracers) 
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BORESKOV, GK. 


‘Discussion, Probl, kin. 1 kat. 9:92 '57. (uma 1223) 
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| : 


The following Tapers vere presented at the Annual Meeting of the Oermmn Chemical 
Socefety in Letprig, 28 October - ] S.veaber 1958; 


BALANDIN, A. A. (A8 UBSR, Moscow) 
“Toward the Construction of a Unified Thecry of Catalysis - Structure and Energy 
Factors, 


BORESKO' Fhysico-Cheaical Inst. ia Karycr, Meco) 
ei OF Reagent Syatems and Catalyate.* 


BRAUNSHTEYE, A. Ye, (Inst. of Biological and Medica) Chentatry, ANG,USSA, Moacow) 


“General Questions of Blologicad Catalysis ‘in the Light of the Activity of the 
Pyridoralensyee." 


E. (Inst. Chemical Physics AS USER, Moscow) 
oath Catalysia and Coemical Induction in Slow Oxidetion - Chat Resction,* 
ROCINGKTY, 8. Z. 
“wecheniom and Kinetics of the Half-Life Catalyet.* 


SRILOV, EK. and YASWIKOV, A. (Inst. Organic Chemistry, as Uxraintan Bsr) 
“Yechenion of Catalytic Action of Auinoacids in the Reaction of Carbonyl Compounds,” 


VILESOY, P. and TEMENIE, A. (mysice Inst, Leningred State Univeraity) 
the Surface talyate.” 


“Photoslectronie Baission cx of Mlf-Lite Ca 


001 Geemische Teedgie, Oetcher 1958, veel. 
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AUTHORS: Kasatkina, L. A., Boreskov, G. K., Krylova, 2. Le, 


Popovskiy, V. V..§ ~——————————- 153-58-1-3/29 
TITLE: Investigation on the Mobility of Oxygen in Vanadium-Pentoxide 


by Means of the Isotope-Exchange Method (Issledovaniye 
podvizhnosti kisloroda pyatiokisi vanadiya metodom izotopnogo 
obmena) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimiches- 
kaya tekhnologiya, 1958, Nr 1,pp. 12 - 19 (USSR) 


ABSTRACT: Vanadium pentoxide forms the active component of many oxi- 
dizing catalysts (vanadium contact-masses with the production 
of H,50,, catalysts of the naphtalene-, anthracene-oxidation 


and of other production). It was interesting to compare the 
catalytical activity of V0, and the readiness of the ex- 


change of its oxygen against the molecular-oxygen and the 
steam. A survey of the publications (References 1 to 4) 
dealing with this problem is given. It is followed by an ex- 
perimental part with the description of the methods. The 
following conclusions were drawn from the results obtained: 
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1)after an investigation of the isotopic exchange of the 
vanadium pentoxide with oxygen (at_450,500,530 and 550°C) 
and with steam (at 200,385 and 450°C), it was found that 
the exchange with oxygen at all above-mentioned temperatures 
is accelerated very rapidly. At 200° | an exchange against 
steam does not take place. 
ue was proved that the exchange with steam (figures 7 to 
9) takes place at lower temperatures and at greater ve- 
locities than with molecular oxygen (figures 1 to 6). 
3) An addition of potassium-sulfate increases the exchange- 
ability of pentoxide both with oxygen and with steam, 
4) The exchange between the vanadium-preparations and the 
molecular oxygen is determined by the exchange on the sur- 
face and takes place according to the first order. In the 
,case of steam the velocity of surface-exchange is considerab- 
ly higher; the oxygen diffusion does not follow the equali- 
zation of the isotopic composition in the interior of the 
crystal, so that the velovity of exchange decreases more 
Card 2/3 rapidly with increasing degree of exchange, than this would 
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correspond to the equation of first order.There are 9 
figures and 7 references, 6 of which are Sovict. 


ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut imeni D. I. 
Mendeleyeva, Kafedra tekhnologii razdeleniya i primeneniya 
izotopov (Moscow Chemical Technological Institute imeni 
D. I. Menedeleyev; Professorial Chair for the Technology 
of the Separation and Use of Isotopes) 


SUBMITTED: October 22, 1957 
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BORESKOV, G.K. 


Gertain aspects of the theory of catalyst selection. 
Probl. .fizokhim. no.l:l01l-110 °58, (MIRA 15:11) 


1. Laboratoriya tekhnicheskogo kataliza Nauchno—issledovatel'skogo 

fiziko~khimicheskogo instituta im, Karpova. 
(Catalysts) 

(Chemical ‘reaction, Rate of) 
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AUTHORS ; Vlasenko, V. M., Candidate of Chemical Sciences, 
esk X. Corresponding Member, Academy of Sciences, USSR, 
Braude, & Ye- 


TITLE: The Catalytic Purification of the Nitrogen-Hydrogen Mixture 
of CO (Kataliticheskaya ochistka azoto-.wiwodnoy smesi ot CO) 


PERIODICAL: Kimicheskaya promyshlennost', 1958, Nr 4, pp. 200 = 205 (USSR) 


ABSTRACT; As the prepnce of oxygen and carbon monoxide in the gas mix- 
ture in the ammonia synthesis acted as a catalyst poison, ~ 
it has often been tried to investigate and remove it; the 
present work mentions results of investigations on the prob-= 
lem mentioned above in the case of low temperature with nickel 
catalysts being used. From the data on the conditions of 
equilibrium of the hydration of carbon monoxide may b& séen 
that the equilibrium concentration of CO increases highly 
with the concentration of carbon oxide in the initial mixture 
and that it decreases with an increase of pressure. The 
equilibrium content of CO in the gas mixture increases with 
the temperature as well. When the purification process is 
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carriedout at 300 atmospheres a good effect oan also be ob- 
tained at higher temperatures, while below 300 all experi- 
ments showed that the hydration is irreversible. The investi- 
gations of catalysts carried out show that nickel is the 

most active of the mngrecias metals; a porous catalyst with 

a highly developed inner surface was used, The schematic 
representation of a high-pressure plant is enclosed from 
which among other things it can be seen that a constancy of 
the pressure was obtained by means of a regulator according 
to I. P. Sidorov (Ref 13). It was observed that the hydration 
takes place with sufficient velocity already at ioo , the 
degree of transformation changing with the temperature and 
the pressure. Starting from 125 the velocity of the increase 
of the degree of transformation is slowed down which is ex- 
plained by an external aiffusion on the catalyst; this is 
represented by an equation where the coefficient of the mass 
transfer as well as the pressure were fixed. In case 

oxygen and carbon monoxide are present together in the syn- 
thesis of ammonia in the gas mixture the completeness of the 
gas purification is dependent on the hydration of carbon oxide. 
There are 6 figures, 6 tables, and 14 references, 7 of which 
are Sovieto 
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1. Hydrogen mixtures--Purification 2. Carbon monoxide--Chemical 
reactions 3. Nickel catalysts--Applications 
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AUTHORS : Vlasenko, V. M., Candidate of Chemical sov/64-58-8-6/19 
ped ences: dincteh iia ha arene Member, Acadeny of 
Sciences, USSR, Braude, G. Ye. 


The Catalytic Purification of a Nitrogen-Hydrogen Mixture 
From Carbon Dioxide (Kataliticheskaya ochistka azoto-vodorod- 
noy smesi ot dvuokisi ugleroda) 


PERIODICAL: Khimicheskaya pronyshlennost', 1958, Nr 6, 
pp 473 - 475 (ussR) 


ABSTRACT: In the production of ammonia the nitrogen-hydrogen mixture 
is carefully purified from substances containing oxygen prior 
to the synthesis. The purification process can be simplified 
by hydrogenating CO and CO, simultaneously, which requires 
highly active catalysts, the results of tests carried out 
with a porous nickel catalyst are given. The properties of the 
catalyst as well as the investigation technique have already 
been described (Ref 4). It is known that the hydrogenation 
of CO in the gas purifying apparatus is practically irreversi- 
ble (Ref 1). A diagram (Fig 2) shows the dependence on 
Card 1/3 temperature of the equilibrium concentration of CO, at varying 
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pressures and concentrations of the admixtures in the nitrogen- 
hydrogen mixture. This shows that at temperatures below 

300° the formation of methane is just as irreversible as that 
of CO. The process of purifying the nitrogen-hydrogen mixture 
fron co, was studied at 1, 10,and 300 atmospheres, while the 
simultafieous hydrogenation of CO and CO, was carried out 

at 1 and 300 atmospheres. At atmospheric pressure the hydro- 
genation of CO, takes place at a temperature of 125°, and 

at 300 atmosphéres at 80° (Table 1). The hydrogenation of 

CO is accomplished more easily (Table 4). The hydrogenation 
of CO, takes place at 300 atm, a CO, concentration of 


0.02%, a linear velocity of the gas of up to 0.02 cm per 

sec, and a temperature of more than 125° in the area of ex- 
ternal diffusion. For these conditions an equation (3) is 
given by which the mass transfer coefficient can be calculated. 
The degree of purification of the nitrogen-hydrogen mixture 

is determined by the hydrogenation of the CO... There are 

3 figures, 6 tables, and 2 references, 1 of which is Soviet. 
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AUTHOR : Boreskov, G. K. SOV /76-32-12-13/32 
TITLE: The Interaction Between Catalyst and Reacting System (Vzai- 
modeystviye katalizetora i reaktsionnoy sisteny) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Hr 12, 
pp 2739 - 2747 (USSR) 


ABSTRACT: In the course of the reaction the catalyst may undergo 
the following changes: 1) a transfornation of the active 
component of the catalyst; 2) a change in tne inner con- 
position of the catalyst; and 3) a change in its surface 
lsyer. The transformation of the catalytic component is 
easily discernible and can be avoided by selecting appro- 
priate catalysts. Changes within the catalyst body are 
less obvious but always to be found. They can extend to 
the entire volume but very often confine themselves to 
the surface. In connection with the fornation of monomo- 
lecular layers of oxygen on platinum, silver, and nickel 
references 8, 9 and 10 are mentioned. The influence of the 
composition of solids on catalytic properties is given 

Card 1/2 by the fact that atoms of solids are connected with each 
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other. If an emission or admission of electrons takes 
place on the surface, this has an effect on the structure 
of the entire solid. The stationary state of the cata- 
lyst depends on the speed of partial reactions which 

cause a state of equilibrium. If the equilibrium is 
reached slowly, the previous treatment of the catalyst 

is decisive for its activity. References 11-14 and 20 are 
mentioned in connection with the various catalytic 
properties of zine oxide, nickel - I - oxide, and vanadiun 
pentoxide treated in different ways. If the equilibriua 

is reached quickly, the activity is predominantly de- 
termined by the composition of the reaction mixture. This 
means, in practice, that it is possible to resulate the 
properties of a catalyst by changing the reaction mixture. 
There are 4 figures and 20 references, 11 of which are Soviet. 


Fiziko-khimicheskiy institut im. lL. Ya. Karpova, Moskva 
(Physico-Chemical Institute imeni L. Ya. Karpov, foscow) 
December 13, 1957 
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AUTHORS: Horeskov, G. K., Kuchayev, V. L. 20-119-2-31/60 
peerniase nent antinbes |ie SRATE METS Best 
TITLE: The Catalytic Activity of Germanium in Relation to the 
Isotopic Exchange Reaction Between Hydrogen and Deuterium 
(Kataliticheskaya aktivnost' germaniya v otnoshenii 
reaktsii izotopnogo obmena vodoroda s deyteriyem) 


° 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 2, 
ppf 302-304 (USSR) 


ABSTRACT: The present paper compares the specific catalytic activity 
of a germanium semiconductor element with the activity 
of the transition metals having incompletely filled 
d-zones. This comparison is here made with respect to the 


reaction: of isotopic exchange of hydrogen with deuteriun. 
The authors investigated the catalytic activity of 
germanium by means of the static method with circulation. 
The content of HD in the hydrogen-deuterium mixture was 
determined by means of the method of thermal conductivity. 
The reactiom took place in:a reaction vessel of quartz 

Card 1/4 within the temperature interval 330° - 550°c, the equimolar: 
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mixture of hydrogen with deuterium having had a 
pressure of 90 - 190 mm torr. Monocrystalline germanium 
with an electronic line of the resistance 6 Ohm.om 
served as catalyst. The gases hydrogen and deuterium 
‘used for reaction were produced electrolytically. 

The formula used for the caloulation of the specific 
catalytic activity of germanium is given; it is valid 
for random mechanisms of the exchange of hydrogen and 
deuterium. A diagram shows the dependence of the catalytic 
activity of the two investigated germanium samples on 
the inverse temperature. The activation energy of the 


reaction ‘amounted to 17 keal/g-mol, The specific 
catalytic activity of the two germanium samples amounted 
to 330°~ 3.1019 g-mol/cm*.sec. The catalytic activity 
of the samples determined! at 650°C was a little greater. 
The reaction order: was investigated with one of the two 


germanium samples at 480°, the same degree of transformation 
at various pressures shows that the reaction takes place 
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according to the first order. A table contains the 
specific catalytic activities of germanium and of some 
metals in relation to the reaction of the oxygen-deuteriun 
exchange at 300°C and at a pressure of the mixture of 

40 torr. In: the experiments discussed here the exchange 
takes place according to the absorption-desorption: 
mechanism whem the surface of germanium is only little 
filled and when the absorption is the limiting stage of 
reaction. Im the transition to a stronger filling of the 
germanium surface the activation energy of the reaction 
must obviously increase and approach the desorption 
energy of hydrogen (about 41 kcal/g-mol). The catalytic 
activity of the metals of period IV increases with 
growing atomic. number and reaches a maximum with nickel. 
The catalytic activity decreases strongly in the 
transition from nickel to copper. There are i figure, 

2 tableg#:-and 2 references, 1 of which 1® Soviet. 
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ASSOCIATICH: Nauchno-issledovatel'skiy fisziko-khimicheskiv institut 
im. L. Ya. Karpova (Physico-Chemical Scientific Re 
Institute imeni L. Ye. Karpov) 


PRESENTED : October 9, 1957, by A. A. Balandin, Member, Academy 
Sciences USSR 


SUBMITTED: Cctober 1, 1957 
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poreskov G. K., Correszonding Member, SCV /20-123-1-23/'56 
Acadeny of Scievées, USSR,Gorbunov, A. I., Hasanov, 0. L. 


Isotopic Exchange in Kolecular Nitrogen on Iron Catalysts 
Used in the Synthesis of Ammonia (Izotopnyy obnen 

v molekulyarnon ezote na zheleanykh katalizatorakh sinteza 
anmiake ) 


Doklady Akademii nauk SSSR, 1956, Vol 123, Nr 1, 
pp 90 - 92 (USSR) 


ABSTRACT: It was proved (Refs 1-3) that the addition of K,0 
and Al,0; to the iron catulysts increases their specific 


activity (related to unit surface) with regard 
to the synthesis of ammonia at high pressure. Once or 
twice activated samples have proved to be much more 
active than a non-activated iron catalyst. The acii- 
vating effect of K,0 was more marked than thet of Al 05- 
The published views regerding the effect of these 
additions at atmospheric pressure are rather at 

Card /4 variance (Refs 4,5). Thirefore an additional, more 
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comprehensive investigetion of the problem under 
review with various contents of activator became 
necessary. The method of the experiment was already 
previously described in detail (Ref 5). Table 1 gives 
the values of the activation energy, of the order of 
reaction and of the specific catalytic activity K(P,t) 
at corresponding pressure and temperature for the 
samples investigated: It can be concluded from this 
that the activated catalysts, as far as their specific 
activity is concerned, considerably surpass the Arnko 
iron (without activator) (in accord with reference 5). 


There is quite a definite parallelism in the accelerating 


effect of the mentioned additions exerted on the 


processes of the ammonia synthesis and of the isotopic 
nitrogen exchange. This fact is difficult to under- 
stand if it is taken for proved (Refs 7-9) that the 
limiting stage in the ammonia synthesis is dpe to the 
hydrogenation of the adsorbed nitrogen. If it is 
assumed that the isotopic exchange and the synthesis 
Card 2/4 of ammonia pass a common stage, nitrogen adsorption, 
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the rates of both reactions may be quantitatively 
compared with each other, Here, the filling of the 
surface of the catalyst by the adsorbed nitrogen 

must be cosidered (Ref 5). The calculation shows that 
the absolute rates of reaction of the amnonia synthesis 
and of the isotopic exchange proved to be similar in 
samples once activated and in Armko-iron, at equal 
covering by adsorbed nitrogen (the data of N.M.Norosov 
from the laboratory of Professor .J.Temkin were uti- 
lized). Thus, the evidence presented in this paper con- 
firmed the mechanism of Temkin-~Pyzhev (Ref 10) regarding 
the isotopic exchange on ifon-ammonia catclysts. There 
are 1 table and 10 references, 7 of which are Soviet. 


Fiziko-khimicheskiy institut im.L.Ya.Karpova (Physicc- 
Chemical Institute imeni L.Ya.Karpov) Noskovskiy 
khimiko-tekhnologicheskiy institut in. D.I.Mendeleyeva 
(Moscow Institute of Chemical Technology imeni D.I. 
Mendeleyev) 
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‘ AUTHORS; Shendrik, M. ., Boreskov, G. Ke 


TITLE: Calculation of an Adiabatic Neactor for Endothermic Processes 
(Raschet adiabaticheskogo reaktora dlyaz endotermicheskikh 
protsessov) 


PERIODICAL: Khimicheskaya promyshlennost', 1959, Nr 3, pp 55-57 (USSR) 


ABSTRACT: Since a number of endothermic processes recently has been 
carried out in industry by means of adiabatic reactors (fcr 
instance producing divinyl of butylene, styrene of ethyl 
bensene and alcohols of esters), the development of a method 
for caloulating those reactors is of special interest. 

A graphio method was developed, based upon the general method 
for the computation of the catalyst volume with which exo- 
thermic, reversible reactions take place. It was found that the 
task lies mainly in the definition of the quantity T 
(c -fictitious contact time) in seconds, acccrding to the 
equation (1). Isotherms are given for the dehydration of 
isopropylbenzene which represent the function of the degree of 
transformation « of t (Fig 1), carried out in the Giprokauchuk. 
The temperature function t of « for the process mentioned above, 
Card 1/2 computed according to an equation (4), is also represented 
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graphically (Fig 2). The graphio method of definition is also 
represented in the same example (dehydration of isopropyl- 
ee — o& (Fig 3). It is 
pointed out that the change of the catalyst activity has to be 
considered, and therefore the value computed for vt has to be 
multiplied by the coefficient 1.15 . The dehydration of iso- 
propylbenzene was also exdmined on a large scale (Ref 4). 
Conditions and some results are given (Table). There are 

3 figures, 1 table, and 4 references, 3 of which are Soviet. 


benzene) by means of a diagram 


Card 2/2 
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s0V/64-59-5-25/28 
Zlotin, L. 


Conference of Workers of the Synthetic Ethyl Alcohol Industry 
Branch 


Sila SARE ERYR NSAR SSRI GEA 39. tr 3 ty ¢ 
Bhisiohtsxaya prosyeshiennest', 1959, ur 3, p 459 ¢ 


The regular branch conference took place this year in WNevo- 
kuybyshevsk from July 14th to 17th, to discuss problems of the 
industry of synthetic ethanol. The conference was convened by 
Upravleniye komiteta Soveta Ministrov SSSR po khimii (Admini- 
stration of the Committee for Chemistry of the Council of Wini- 
sters of the USSR) and by the Kuybyshev sovnarkhoz. Delegates 
from all plants of synthetic alcohol, of the Gosplan progran 
SSSR and of the Gosplan program RSFSR and of the Goskhirkomitet:-: 
as well as leading workers cf the Novokuybyshevsk and of a 
number of research institutes (Fiziko-khimicheskiy institut 
dmend Karpova (Institate of Physical and Chemical Seienoca), 
VNIIneftekhim, NIISS and others), of the Kuybyshevskiy industri- 
al'nyy institut (Kuybyshev Institute of Industry), of the 
Planning Institutes (Giprokauchuk, Giprogastopprom), of the pe- 
troleum refineries, etc,participated in this conference, which 
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Conference of Workers of the Synthetic Ethyl Alcchoi sov/64-59-5-25/28 
Industry Branch 


was attended by 300 persons. It was opened by Comrade I. H. 
Burov, Secretary of the Kuybyshevskiy oblastnyy konmitet KPSS 
(Kuybyshev oblast! Committee of the Psu). Lectures were held 
in the plenary sessions concerning tne tasks of the industry 
of synthetic ethanol (L. I. %lotin (Goskhimkomitet)), and 
reports were made on the ork of the plants during the year 
1958 and during the first quarter of 1959 (I. A. Valushko ~ 
Kuybyshevskiy zavod sinteticheskego spirta (Kuybyshev Plant of 
Synthetic Alcohol)), A. P. Litvin - Grosnenskiy khimicheskiy 
zavod (Groznyy Ghemical Plant), I. A. Anisimov - Saratovskiy 
zavod sinteticheskogo spirta (Saratov Plant of Synthetic Alcc- 
hol), A. V. Likhachev - Orskiy zavod sinteticheskogo spirta 
(Orsk Plant of Synthetic Alcohol), M. M. Ryabova - Ufimskiy 
zavod sinteticheskogo spirta (Ufa Plant of Synthetic Alcohol) ; 
M. Ya. Klimenko ~ NIISS). Lectures were also held on the follow 
ing subjects: On the decrease of the prime cost of alcohol 
(Ye. P. Shchukin - NIISS), on the optimum conditions of ethylene 
hydration (Corresponding Member of AS USSR G. K. Boreskov), on 
foreign investigations concerning the production of synthetic 
Card 2/3 alcohol and their analysis in the USSR (Doctor of Technical Sciens, 
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Conference of Workers of the Synthetic Ethyl Alcohol sov/64-59-5-25/26 
Industry Branch 


M. A. Dalin), on the utilization of by-products of the pro- 
duction of synthetic ethanol (Director of TsZL Orskogo zavoda 

S. D. Razumovskiy (Central Plant Laboratory of the Orsk Plant 

S. D. Razumovskiy)}, on further automation of alcohol produc- 
tion (V. ¥. Aranovich - Giprokauchuk}, on rust protection (A. B. 
Neyman - NIISS), on preduction of ethylene (T. I. Bogolepova - 
Giprokauchuk). During the. conference 5 study groups discussed 
the following problems: Preparing of raw material, ethylene 
production, alcohol production, the economic, automatic and pro- 
duction control..30 lectures were held. It was decided, among 
others, to disregard the building of 2-3 new plants and the 
workers were appealed to accomplish the new 7-Yeay Plan in 6 
years. 
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5(4) SOV/76-33~9-13/37 
AUTHOR: Boreskov, G. Ks oo 
TITLE: - Effect of the Interaction Between the Reaction System and the 


Catalyst on the Kinetics of Catalytic Reactions 


PERIODICAL: Tease fizicheskoy khimii, 1959, Vol 33, Nr 9, pp 1969-1975 
USSR Me ke = hy 


ABSTRACT: If, in an interaction between a reaction mixture and the catalyst 
the stable composition of the latter is obtained fairly soon, 
this change in the catalyst (caused by a change in composition 
of the reaction mixture) will exert a noticeable influence on 
the kinetics of the catalyzed reaction. The influence of the 
concentration of the reaction mixture components on the reaction 
rate’ will be thus exerted in two directions: by the collision 
number of reacting particles, considering the surface con- 
centration of chemisorbed particles on the catalyst, and by 
the effect of the reaction mixture on tne properties of the 
catalyst, ise. on the "osonstant" of the reaction rate. Many 
phenomena that were explained by the heterogeneity of the 
catalyst surface, are actually due to the said effect of the 
reaction mixture on.the catalyst properties. On the strength 

Card 1/2 of examples with the reaction kinetics of an oxidation occur~ 
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ring on an arbitrary oxidation catalyst by the passage of 
oxygen atoms between the reacting components, it is shown that 
the form of the kinetic curves of some oxidation reactions can 
be explained by the effect of the reaction mixture on the 
catalyst properties, whereas it had been formerly explained by 
the assumption of a heterogeneous chemisorption energy on the 
catalyst surface. The following names are quoted in the paper: 
N. V. Kul'kova, M. I. Temkin, 72. I. Sokolova, S» Z- Roginskiy. 
There are 9 references, 8 of which are Soviet. 


SUBMITTED: February 22, 1958 
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5(4) S0V/20=127=1"39/65 
AUTHORS: Khar'kovskaya, Ye. N., Boreskov, G. Ke, Corresponding Member 
AS USSR, Slintko, M. G 


TITLE: The Kinetics of Interaction Between Hydrogen and Oxygen on 
Platinum (Kinetika reaktsii vzaimodeystviya vodoroda s 
kislorodom na platine) 


PERIODICAL: aan Akademii nauk SSSR, 1959, Vol 127, Nr 1, pp 145-148 
USSR 


ABSTRACT: The measuring results hitherto supplied by publications 
concerning the interaction mentioned in the title are contra- 
diotory (Refs 1-5), Experiments were made within too narrow 
concentration ranges or under conditions that did not allow 
acourate measurements. The mentioned interaction was therefore 
carried out at temperatures of fyom 20 to 180°, pressure of 
from 50 to 750 torr and different compositions of the reaction 
mixtures in a circulation system, Investigations were made on 
hydrogen, nitrogen-hydrogen mixtures, nitrogen-oxygen mixtures 
and oxygen. Platinum was used in the form of 0.1 mm gauge wire. 
The circulation rate varied between 400 and 1100 ifn. The 
reaction rate proved to be independent of the circulation rate 

and of the nitrogen partial pressure; it depended only on the 
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partial preseure of hydrogen and oxygen, Figs 1-3 show the 
measuring results for the different concentrations and 
temperatures as well as the influence of the pre-treatment of 
platinum with hydrogen at inoreased temperatures, figure 4 the 
dependence of the reaction rate on the Ho- and Oo concentration 


at 160°. Experimental data are indioative of a complicated 
catalytic process. In mixtures with hydrogen excess, the 
reaction of the first order (referred to 0») and its being 


little dependant on the pressure of Ho » permit the conclusion 


to be drawn that here the interaotion between chemically sorbed 
atomic hydrogen, which covers the platinum surface, and 
molecular oxygen, forms the limiting stage. The oxygen reaction 
is made easier by interaction with the deelectrons of the 
catalyst (adsorption type C according to Dowden, Ref 11). 
If the oxygen is not altogether removed from the platinum 
surface, O-atoms remain adsorbed to the surface by means of the 
d-electrons of the metal (type B), and the activity of platinum 
Card 2/4 drops. When passing over to stoichiometric H,-0,-mixtures, 
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the platinum surface is freed from hydrogen, and a ohemical 
sorption of the oxygen with dissociation into atoms is made 
possible. (Type A). In this range the reaction proceeds by 
interaction of the atomically adsorbed oxygen with Hoi this 


requires less activating energy, and causes an increased 
reaction rate. In the case of oxygen excess, two stationary 
conditions are possible, which differ by the reaction rate and 
dependence on concentration of the components. The readily 
occurring reaction is likely to be related with a chain 
process, in which high-energy endothermal products participate, 
which are regenerated in the course of reaction. On lowering 
the temperature and temporarily evacuating the system, these 
unstable products vanish, and there only remains a relatively 
tightly platinum-adsorbed oxygen which reacts with hydrogen 
slowly and with increased energy demand. The decreased 
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reaction rate at increased oxygen pressure is probably due to 
a partial blooking of the platinum surface by tightly adsorbed 
oxygen. There are 4 figures and 11 references, 8 of which are 
Soviet. 


ASSOCIATION: Nauchnosissledovatel'skiy fiziko-khimicheskiy institut in. 
L. Ya. Karpova (Seientific Research Institute of Physical 
Chemistry imeni L. Ya. Karpov) 


SUBMITTED: March 30, 1959 
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5 (4) 
AUTHOR: Boreskoys,.de.Ke;, Corresponding Member, SOV/20=127-3-32/71 


AS “USSR 


TITLE: fhe Influence of the Displacement of the Level of the Chemical 
Potential of Electrons Upon the Activity of Semiconductor 
Catalysts 


PERIODICAL:  Doklaay Akademii nauk SSSR, 1959, Vol 127, Nr 3, pp 591-594 (USSR) 


. ABSTRACT: The level of the chemical potential of a catalytic reaction is, 
by its immediate connection with the formation energy of the 
surface intermediate bond, in connection with the catalytic 
activity of semiconductors, For the purpose of investigating this 
éonnection the simple example of the chemisorption of a particle A 
with formation of a charged particle A? on the catalyst 
surface is dealt with. The adsorption heat Q of the process is 
then Q = 4 - I, + Waa 4 is the work function for the electron, 


which immediately determines the level of the chemical potential. 
It depends on the electron structure of ‘the semiconductor and on 
the concentration of the adsorbed substance (the surface charge 
formed influences Q)s I, - the ionization energy is determined 


Cara 1/4 only by the properties of the adsorbed molecule. en is the 
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interaction energy of the ion A’ with the catalyst, it is 
dependent on the position of the adsorbed particle on the catalyst 
surface. The influence of a slight variation of y or the influence 
produced by additions upon the sorption rate is investigated. By 
way of simplification it is assumed that in this connection & 
variation of Wa;x may be neglected, as also the variation of ¥ , 
is neglected with occupation of the surface. It then holds that re | 
Q = Qo + Ay, and the degree of surface occupation 
bp 

B= Tin (2) with b-adsorption coefficient and p, Pressure of 

the substance A. For sorption equilibrium, when adscrption and 
desorption rate,W4 Wo, are equal, the expression 

K Pab oe is found (3). It increases 

W, =W, = 18 e 

1 2 02 + p,b,e°° RT oy, RT 
with the increase of ¥ at small 6, and decreases again at large f. 
The maximum corresponds to the value ¥, for which § =% , which 


2 


is in agreement with the general results obtained by M. I. Temk’c. 
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When the variation of ¥ with the occurrence of surface charge 
is taken into account, this maximum is not displaced, but the 
state 9 = 4 is attained at a chemical potential at which it is 
reduced by by compared to y if the influence of the resultant 
b=4 
surface charge is neglected. In the case of an inhomogeneous 
surface, the rules continue to hold only within the homogeneity 
ranges. The conolusions are applied to oxide catalysts. 
Figure 2 shows the variaticu of the activation energy of the 
reaction of the isotopic exchange in molecilar hydrogen in the 
case of reduction of the chemical potential, and figure 3 shows 
the special influence in the case of interaction on the surface 
with transition of an electron from the reacting substance to the 
catalyst. If the chemical potential is reduced, the activation 
energy of adsorption decreases, and that of desorption rises. The 
process, which may also develop with the transfer of an electron 
to the adsorbed substance, leads, with an increase of the chemical 
potential, to a decrease of the activation energy, and the latter 
again increases with transformation of the intermediate produot. 
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The connection between catalytic activity and the free energy of 


oxide dissociation is briefly discussed. There are 3 figures 
and 5 Soviet referenoes. 


ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut in. Le Ya. 
Karpova (Scientific Research Physico-chemival Institute imeni ° 
L. Ya. Karpov) 


SUBMITTED: May 13, 1959 
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AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 
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Sov /20-127-5-28/58 


Boreskov, Ge Ke; Corresponding Member AS USSR, Vasilevich,Ac 0» 


The Mechanisn of Isotopic Exchange in Molecular Hydrogen in 
Platinum Films 


aeeeay, Akademii nauk SSSR, 1959, Vol 127s Nr 5, pp 1033-1036 
USSR 


This investigation was carried out for the purpose of finding 
out whether the exchange mentioned in the title takes place 
according to the mechanisn of an adsorption-desorption or by 
chain reaction (Refs 1-3). By using tritium adsorbed on platinum 
foils, the exchange rate at various points of the film and the 
variable activation energies caused by inhomogeneity of the 
platinum surface could be measured. The apparatus is shown by 
figure 1. The platinum film was produced by the atomization of 
a platinum wire in a vacuum. Figure 2 shows the exchange rate 
tritium-hydrogen at 90°K, figure %3 = the exchange rate H,-D, 

at 78°K and 90°K. Figure 4 shows the dependence of the exchange 


rate and of the activation energy on the degree of the exchange. 
The conclusion is drawn that exchange takes place according to 
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an adsorption-desorption Mechanism. The great difference in 
activation energies (about 7.5 keal/mol at tenperatures of more 
than 273°K, 1-0.5 keal/mol at lower temperatures) could be ex- 
Plained by the fact that at low temperatures only amall parts 
of the surface are active, whereas on the major part of the 
surface the reaction is amaller by 1.1079. the active sections 
may be caused by impurities, adsorption of other gases, in- 
homogeneous distribution of the adsorbed atoms, etc. At higher 
temperatures the difference in the activation energies of the 
individual sections are smaller, so that the film reacts prac- 
tically homogeneously. Although. the adsorption-desorption 
mechanism may be looked upon as probable, the production of 
complicated active complexes is not to ba excluded. There are 
4 figures and 7 references, 3 of which are Soviet. 

ASSOCIATION: Nauchno~issledovatel! 


Karpova (Scientific Pp 
L. Ya. Karpov) 


SUBMITTED: May 23, 1959 
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3/064/60/060/03/03/022 
B010/B008 


AUTHORS: Boreskov, Go Koy Slintko, Mo Go 
, Ei 


TITLE: Computation of Catalytic See in Industrial Reaction 
Apparatus : 


PERIODICALs Khimicheskaya promyshlennost', 1960, Noo 35 ppe 1935-201 


TEXT; Problems and examples regarding the application of electronic con- 
puters for the computation of catalytic contact processes are given and 
discussed here. A classificetion of contact apparatus is given intro- 
ductorily (Fig. 1). Computations of the optimum temperature distribution 
and the degree of conversion in the individual stages are illustrated by 
the contact sulfuric acid production, and computation results obtained 
with the 4-20 (M-20) electronic computer at the Institut matematiki 
Sibirskogo otdeleniya AN SSSR (Institute of Mathematics of the Siberian 
Debartment of the AS USSR) are listed (Table). Exothermic processes in 
apparatus with internal heat exchange are explained next, and computations 
of the oxidation of ethylene to ethylene oxide, carried out by Po. N. Kopay- 
Gora, Go Mo. Ostrovskiy, and Ya. I. Grinya at the Institut schetnogo mashino- 
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stroyeniya (Institute of Computer Construction), as well as corresponding 
diagrams applying the date by M. I. Temkin etal. (Ref. 3) are shown 

(Figs. 7,8). Computaticas for the application of apparatus with pseudo- 
liquid layer in exothermic processes are also mentioned. Computations of 
the limit of stable working conditions of contact apparatus are explained 
for heterogeneous catalyses by means of pseudoliquid catalyst layers, the JE 
method by A. Mo Lyapunov (Ref. 5) applied in mechanics as well as @ paper 
by Do Ao Frank~-Kamenetskiy (Ref. 8) are mentioned, andan explanation of the 
critical conditions is given. It is finally pointed out that electronic 
computers permit the solution of complicated computations of the course 

of catalytic processes, such as multi-stage processes with reactions 
developing parallel and successively, catalyses in which the activity of 
the catalyst drops quickly, etc. There are 10 figures, 1 table, and 

8 references: 7 Soviet and 1 American. 
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5/064/60/000/006/005/011 
B020/B054 


AUTHORS: Boreskov, G. K. and Chesalova, V. S. 
TITLE: Production of Industrial Catalysts 7 
PERIODICAL: Khimicheskaya promyshlennost', 1960, No. 6, pp. 38-44 


TEXT: Catalysts which were initially prepared under laboratory conditions 
with primitive equipment in small workshops are now produced on a large 
industrial scale. The essential factor is the quality of the catalyst, 

the consumption of material being of no, or only inferior, importance. 
This factor primarily depends on the chemical composition of the catalyst. ra 
Fig. 1 shows the use of the individual elements of the periodic system as 
catalysts in the industry, all natural elements being used except for the 
rare gases. The"blank spots" in the table are mainly due to an insufficient 
investigation of the respective elements as catalysts; rhenium has 
recently gained importance as a catalyst. In the industrial practice, 
complicated mixtures are mostly used, the strict observance of the formulas 
being of great importance in many cases. As an example, Fig. 2 shows the 
change in catalytic activity of aluminum ecxide on introduction of NaOH. 
Card 1/3 
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Fig. 3 gives data on the catalytic activity of Si-Zr catalysts of the same 
gross composition, one of them being a mechanical mixture, the other a 
chemical compound. The catalytic activity depends, however, also on the 
extent of the inner surface. Fig: 4 schematically shows the optimum 

porosity of catalysts for various reactions; it is stated that the 
properties of the catalyst can be altered by a change in the porous — 
structure at constant specific activity only. Fig. 5 shows the dependence 

of the pore volume of active aluminum oxide on the pH of the solution 

during the precipitation of aluminum hydroxide, and on the emount of 

nitric acid added during the peptization. Table 2 gives the characteris- 
tics of typical carrier materials for catalysts. Fig. 6 shows a cross 
section of granules of a palladium catalyst, Fig. 7 the granules of 

porous corundum in the form of microspheres (Laboratoriya tekhnicheskogo 
kataliza (Laboratory of Technical Catalysis) of the Fiziko-khimicheskiy 
institut im. L. Ya. Karpova (Physicochemical Institute imeni L. Ya. 
Karpov)), Fig. 8 the variation of the required catalyst amount and of 

the hydraulic drag of the catalyst layer with increasing dimensions of 

the catalyst granules of unchanged form, and Fig. 9 some special forms of 
catalysts and carriers used to form a uniform catalyst layer. 
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I. Ye. Neymark (Ref. 5) is mentioned. There are 9 figures, 2 tables, and 
9 references: 6 Soviet, 2 US, and 1 British. 
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Relationship between the catalytic activity and semiconductor 
properties of germanium, Probl. kin. i kat. 10:108-110 '60, 


(MIRA 14:5) 


1, Fiziko-khimicheskiy institut imeni L,Ya, Karpova, 
(Germanium) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7" 


rey FOR RELEASE: 06/09/2000 CIA-RDP86- GOs ten enoevestU0z0- 7 


Fe OW agra hs atone : 2 ERAS EASES. EEE GSTS PSSA ee lee 


_ BORESKOV,~Gaks 


Catalysis on metals. Probl. kin. i kat. 10:1286=-140 '60, 
(MIRA 14:5) 
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(Catalysts) 
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Catalysis of isotopic exchange in molecular nitrogen induced ‘by 
transition metals of the fourth period. Probl. kin. i kat. 10:192- 
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Mendeleyeva, 
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Mechanism of the isotopic exchange of hydrogen on platinun 
films. Kine i kat. 1 nools€9-82 My-Je '60. (MIRA 13:8) 


1. Fiziko-khimicheskiy institut im L.Ya. Karpova. 
(Hydrogen) (Deuterium) (Platinum) 
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TITLE: Isotopic Exchange of Hydrogen on Germanium Samples of 
the n- and p-type 


PERIODICAL: Kinetika i kataliz; 1960; Vol. 1, NOc 3» PP 356 - 364 


TEXT; In this paper the authors studied the effect of gemiconductor pro~ 
perties of alline germanium on its catalytic activity with respect 

to the iso e of hydrogen with deuterium and the chemosorption 

of hydrogen um samples- Hydrogen and deuterium were produced “_ 
by electrolysis. i monocrystals erushed in vacuum, from which 5 
samples with various re i type of conductivity were 
prepared; served as catalysts- lyst surfaces were measured directly 

in the reaction vessel after the adsorption of spectrally pure krypton at 

the temperature of liquid nitrogen. The calculation was made according ta 

the BET method. The relative measuring accuracy amounted to about 5%. 
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Table 2 shows the change of the germanium-sample surfaces under the 
influence of various temperatures. The catalytic activity of germanium 
with respect to isotopic exchange in homomolecular hydrogen was studied —_—— 
by the static method at pressures of the equimolecular hydrogen-deuterium 
mixture of 0.7 and 0.1 mm Hg at from 180 to 280°C. The calculation method 
was described in the paper by Me A. Avdeyenko, G. K. Boreskov, and M. G. 
Slintko (Ref. 9). No noticeable difference in the catalytic activity was 
ascertained between samples of different type of conductivity. The rate 
of adsorption of hydrogen was studied at room temperature (Table 3) and 
at 100°C before testing the catalytic activity. It was determined that 
rates of adsorption, energy of activation, and the adsorption as a funce 
tion of the surface occupation are almost similar for all 4 samples. The 
adsorption isotherms of hydrogen were recorded at 210°, 244°, and 274°C 
and don't show any noticeable differences. With an occupation of up to 

9 = 0,15, they correspond to Langmuir's equation for adsorpticn with 
dissociation, The heat of adsorption is 25 kcal/mole. A deviation from 
Langmuir’s equation and a lower heat of adsorption are +o be observed at 
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a higher degree of occupation. The solubility of hydrogen in germanium-is 
small and of no effect on the measuring results. As can be seen from the 
dependence of the rate of desorption on the surface occupation at 180°C 

(Fig. 10), it drops to one third after removal of about 20% of the ad- 
sorbed hydrogen from the germanium surface. It was established that the 

rate of desorption of the hydrogen-deuterium mixture is about 1.5 times 
greater than the rate of isotopic exchange, and about 1.5 times smaller 

than the rate of desorption of hydrogen, under equal conditions. The 

studies gave the following conclusive results: The rates of hydrogen ad- 
sorption and isotopic exchange were almost equal for all samples studied 
inspite of a change of the concentration of free electrons and holes by 

7 to 9 orders of magnitude..This permits the conclusion that the adsorp- 

tion of hydrogen on germanium proceeds without participation of free vA 
electrons or holes, i. e. without surface charge. Similar rates of desorp- ~~ 
tion and isotopic exchange point towards an adsprption-desorption 

mechanism of the reaction. V. M. Frolov, 0. V. Krylov, and Ss. Z. Roginskiy 
are mentioned. There are 10 figures, 3 tables, and 18 references: 5 Soviet, 
10.US, 1 Dutch, and 3 German. 
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